Recent years have seen an increasing number of studies conducted and published on the differences between women and men with regard to health and medical disorders, symptoms, therapy and outcome [1] [2] . Such studies and their results fall under the heading gender studies, although only very few studies provide definition of the term gender. Sex and gender are frequently used in an interchangeable way. However, a precise definition of these terms is needed if all areas of science are to be gender-sensitive in future:
Gender refers to women's and men's roles and responsibilities that are socially and culturally determined, whereas sex denotes the genetic/physiological or biological characteristics of a person 3) . A large number of facts and factors and their interrelationships have been used to explain gender-based health differences between women and men. These include biological, social, cultural, economic factors, and even work conditions [1] [2] [4] [5] [6] [7] [8] . Of these interrelationships, several factors can be ascribed to so-called gender roles, namely economic and social roles which a society considers appropriate for men and women, vary between cultures and can change over time 3) . Women usually have several roles ranging from domestic responsibilities to community activities to paid productive work. Many women pursue what society typically calls female occupations, such as those in healthcare. Only a few studies have examined and compared the health status and predictors of the health status of female hospital staff from all occupational groups [9] [10] [11] [12] . A literature review indicates that differences in employment status and family structure are associated with psychosocial and physical health inequalities in women, especially when the influence of marital, parental and employment circumstances and their development over time were taken into account when examining women's health [4] [5] [6] . Women still assume most of the responsibility for domestic (unpaid) work including child care and household duties. The double burden caused by high levels of domestic responsibility is shown to have adverse effects on the status of women's health [7] [8] . These findings emphasize the need to strongly investigate gender-coded factors influencing the well-being of employed women 13) . Gender-coded factors refer to all types of social variables that differ between men and women due to their assigned gender role, like the volume of domestic duties.
Not only do family commitments affect health, but also work satisfaction 14, 15) and organizational aspects of work. Among the organizational factors, not only working hours but also work schedule remains important. Night and weekend shifts and shift work itself are known to cause psychological 16) and physical impairment 17) . Still, night shifts pose an alternative for many working women, especially female hospital workers, mainly nurses, to combine family duties and work. Similarly, the consistent interest in and choice of part-time work among women reflect gender-coded expectations in the fields of work and family 18, 19) . However, the ability to choose the preferred number of working hours gives better outcomes in work-, familyand health-related factors 20) . A study by Emslie et al. (1999) showed that, although the relationship between work characteristics and morbidity is similar for men and women employed in similar circumstances in one organization, gender differences remained associated with morbidity 21) . The interrelations between gendered domestic roles, sociodemographic variables and paid work characteristics lead us to conclude that the health and medical disorders of women and men are influenced by different factors.
The first aim of the present study was to assess the physical and mental health status of a female working population of one organization and to show potential health differences between five different occupational groups. This study was conducted at a medical university hospital in Austria. A hospital was deemed a suitable place to study the health of working women, because the majority of persons employed are women and they largely work in female-gendered jobs, particularly nursing. The second aim of the study was to identify possible factors affecting the health of working women. Associations between selected sociodemographic data, gender-coded family-related factors as well as work characteristics and health are presented.
Differences in the identified health-influencing factors between all five occupational groups were also examined in order to determine any job-specific characteristics.
Finally, the factors influencing the health of working women were subjected to a gender-sensitive analysis and their relations to one another are discussed.
Materials and Methods

Study population
The Women's Health Office of Tyrol, Austria, conducted the present study during a three-month period in 2004 among the female personnel of Innsbruck Medical University Hospital. A total of 2,000 questionnaires were distributed to representatives of all wards and hospital facilities. All representatives were requested to distribute the questionnaires to the female personnel in their department who would be working at that particular department during the three months of the study. Of the distributed questionnaires, 1,083 were anonymously completed by female hospital staff, collected by the representatives and returned to the researchers. This represents a 54.2% response rate.
A total of 1,083 women answered the questionnaire. The study population ultimately consisted of female medical doctors (n=98), technical personnel (n=145), nurses (n=667), administrative personnel (n=92) and other female hospital workers (n=81), a group mainly comprising scientific personnel and psychologists.
Research instruments
Sociodemographic and gender-coded family-related variables: Age was measured in years and broken down into six groups: to 19 yr; 20-29 yr; 30-39 yr; 40-49 yr; 50-59 yr and 60 yr and above. Classification of parental status was based on the number of children and their age. Female hospital workers' family commitments were assessed by (a) the volume of domestic duties as defined by the number of hours per day spent on household tasks and child care (the unpaid work variable), (b) whether responsibility for child care was shared or carried alone, and (c) the perceived amount of weekly free time in hours.
Measurement of work-related variables:
Employment status was defined as part-(1-29 h per week) or fulltime work (30 h or more per week). Additionally, participants were asked to indicate whether they would prefer a different work schedule with regard to their work satisfaction and family commitments. Information on an existing long-term contract and the intention to change profession or give up hospital work was also requested.
Potential negative effects of night and weekend shifts and of work itself on psychosocial and physical wellbeing were measured on a four-point scale (from 1="very strong influence", to 4="no influence").
Women's level of work satisfaction was measured on a four-point scale, scoring from 1,"very satisfied", to 4, "not satisfied at all". Additionally, two components of work satisfaction were selected 22, 23) : (a) About their career opportunities, the respondents were asked: "Do you see career advancement possibilities?"; (b) A four-point scale was used to measure desired higher income.
Measurement of health status:
The German (Austrian) Medical Outcomes Study 36-item Short Form Health Survey, SF-36, version 1.0, was used to examine the health status of the study sample 24, 25) . The SF-36 is a valuable instrument, well proven to examine potential associations between (gender-coded) work characteristics and (gendercoded) family-related factors and health 26, 27) .
The following eight dimensions of the instrument were assessed: Physical Functioning (PF); Role Physical (RP); Bodily Pain (BP); self-assessed perception of General Health; Vitality (VT); Social Functioning (SF); Role Emotional (RE); and Mental Health (MH). Because of described methodological and factorial difficulties it was decided to not calculate the SF-36 summary scores, the Physical Component Summary (PCS) or the Mental Component Summary (MCS) 28, 29) . In compliance with the SF-36 manual 30) all scales were transformed using SF Health Outcomes TM Scoring Software. The scores range from 0 to 100. A higher score indicates better health. Missing values were estimated and substituted according to the SF-36 manual.
Statistical analysis: Data analysis was performed using SPSS 12.0 software. To address generalization of independent variables, bivariate correlations for all occupational subgroups were performed with SF-36 variables.
Sociodemographic, work-related and gender-coded family-related variables with at least moderate and unidirectional correlations in all subgroups were selected. In addition, variables already known to influence health status were included in the multivariate analysis. In a second step to exclude confounding variables, a multivariate linear regression analysis was performed to identify independent factors. SF-36 subscale scores were used as dependent variables. Durbin-Watson statistics indicated no serial correlation of variables (maximum 2.05, minimum 1.99). Collinearity was tested by assessing the variance inflation factor that ranged from a maximum of 2.07 to a minimum of 1.02. All significance levels were Bonferroni-adjusted and set at p=0.05. To check linearity of the regression models, histogram analysis of standardized residuals was performed and it showed normal distributions (data not shown). Independent missing variables (maximum 4.7% for "satisfaction with work load", minimum 0.8% for "marital status") were included as dummy variables in the multivariate analysis and showed no significant influence on the dependent health scores.
Results
Sociodemographic characteristics of all five occupational groups are presented in Table 1 . The majority of our study population was concentrated in the younger age groups (20-39 yr). There was a marked decline in female doctors and administrative personnel above the age of 40 yr. A decline in the number of female technical staff and nurses was already found above the age of 30 yr.
A total of 474 (43%) female hospital workers reported spending one to four hours per day on household tasks and child care (the unpaid work variable). Remarkably, 161 (14%) women spent even more than four hours a day on domestic duties.
For the purpose of comparison of the health status of the various occupational groups in our sample, Table 2 presents the mean scores and standard deviations for the eight domains of the SF-36 not adjusted for age. The highest scores on all dimensions of mental health were found among female administrative personnel and the heterogeneous group, Other. Additionally, the lowest scores on Mental Health dimensions (apart from Role Emotional) and General Health were reported by female medical doctors. The differences between medical doctors and administrative personnel ranged from 3.8 points (Mental Health) to 7.6 points (Vitality). The lowest score on Role Emotional was found among female technical personnel. The differences between technical personnel and the other occupational groups ranged from 6.8 points (nurses) to 14.8 points (other). Medical doctors had the highest scores for all physical health dimensions except General Health. The differences between the other occupational groups ranged from 3.2 points for Role Physical to 4.2 points for Bodily Pain, where nurses reported the lowest scores. Although nurses were younger than medical doctors, technical and administrative personnel, they did not report better health than the other occupational target groups.
To identify predictors of women's health, correlations were established between sociodemographic, gendercoded family-, specific work-related variables and the eight SF-36 subscales (data not shown). The results of the bivariate correlation for all occupational subgroups are available from the author on request. Four workrelated variables (night and weekend shifts; higher income desired; career chances; satisfaction with work schedule), three sociodemographic variables, age, marital status and number of children, and the unpaid work variable, domestic duties, were selected and included as independent variables in a multivariate analysis. A series of eight regression analyses were performed.
The standardized regression coefficients (beta) and conventional levels of significance are ( * p<0.05; ** p<0.01; *** p<0.001) presented in Table 3 . The combination of the eight independent variables accounted for 1% to 12% of the variation in health variables. All models except Role Emotional were highly significant (p<0.001). Three variables contributed highly significantly to the SF-36 subscale scores, namely age, satisfaction with work schedule, and the domestic duties. The adjusted R 2 indicate that 12% of the variance of Physical Functioning scores was explained by age (β=-0.31) and domestic duties (β=-0.14). However, satisfaction with work schedule and domestic duties explains only 5% of the variance for Vitality and 6% for Social Functioning.
Age contributed to all four physical health dimensions (Physical Functioning, Role Physical, Bodily Pain and General Health). Higher age was associated with lower physical health-related SF-36 scores and had no detectable influence on mental health scores. Age showed a stronger influence on all physical dimensions except General Health than did the two other predictive variables.
Domestic duties (β=-0.23; p<0.001) exerted a stronger influence on General Health than did age. Nevertheless, these variables explain only 8% of the score variance. Low satisfaction with work schedule predicted lower scores for Role Physical, General Health, Vitality and Social Functioning. In addition to these two independent variables, the only variable contributing significantly (p<0.05 to p<0.001) to seven of the eight dimensions of SF-36 was domestic duties. The greater the number of hours per day spent on household tasks and child care, the worse the health status was. Health score decline per hour of domestic duties per day performed by a female hospital worker ranged from 1.4 score points for Physical Health to 4.6 score points decline for Bodily Pain, as measured by the non-adjusted B-coefficient. Additionally, multivariate regression analyses using the same selected dependent and independent variables as for the total study sample were performed separately for the various occupational groups. Two results were selected and are presented in Figs 1 and 2 . They show the beta coefficients for the General Health (Fig. 1) and Mental Health (Fig. 2 ) models and conventional levels of significance for each occupational group. The results of the regression analyses for the other SF-36 health dimensions are not shown but are available from the author. The direction of the bars illustrates the negative beta coefficients, showing that low satisfaction with work schedule and high volume of domestic duties are associated with poorer General Health and Mental Health in all occupational groups except administrative personnel, although the positive beta found in all eight SF-36 dimensions has no statistical significance for the variable, satisfaction with work schedule.
Discussion
The aim of our study was to present the health status of the vast majority of hospital workers, namely women, and to investigate the influence of gender-coded family related, work-related and sociodemographic variables on their physical and mental health.
Unfortunately, the health questionnaire, SF-36, has not been applied to a healthy population in Austria to date. Therefore, no normative, comparable data are available. In comparison to a Greek study 12) , female Austrian hospital workers reported higher average health status scores for all dimensions of the SF-36 except Vitality and Role Emotional. These results correspond with the results of a study conducted in New Zealand among male and female nurses 27) . The lowest levels of all SF-36 dimensions among the female personnel were reported for Vitality and Role Emotional. The female technical group reported by far the lowest levels for Role Emotional with the greatest differences to the other occupational groups. Most published studies on occupations in the health sector have been conducted among nurses or medical doctors. Since hardly any studies have been conducted on the physical and mental health status of technical personnel, laboratory technicians, radiological technicians etc. in hospitals, further studies are certainly needed to precisely investigate the low levels in the mental health dimensions, Role Emotional and Vitality, in this occupational group 31, 32) . Low levels of physical health 33) among nurses and administrative personnel account for high levels of physical burden, as does the unhealthy, sedentary type of job among female administrative personnel 34) . Better mental health among the administrative personnel can be explained by less psychosocial strain from workrelated circumstances like the high level of responsibility involved in patient contact and care. We are aware that no information on comorbid conditions or health behavior was obtained or included in our model. However, we believe the so-called "healthy worker effect" 35) also applies to female hospital personnel. Moreover, a study by Wensing et al. (2001) showed that the influence of comorbidity on functional health status was not strong and only a small portion of the variation of the SF-36 dimensions was associated with having a health problem 36) . The second aim of the study was to investigate working women's health-influencing factors. Of the studied workrelated, gender-coded family-related factors and sociodemographic variables, only three were highly significantly associated with the SF-36 subscale scores: age, satisfaction with work schedule and the unpaid work variable, domestic duties.
It should be noted that the independent variables in this study predicted a relatively small amount of the total variance in female hospital workers' physical and mental health. This finding is in agreement with previous studies showing that the influence not only of sociodemographic but also of work-related factors on self-assessed health is moderate. Our study also provides further evidence supporting the results of previous studies [37] [38] [39] . Nevertheless, when we look at the sociodemographic variables, the only one that was highly significantly associated with all physical health dimensions was age. Higher age had a negative effect on Physical Functioning, Role Physical, Bodily Pain and General Health. This effect was relatively strong for Physical Functioning and Bodily Pain. This study showed no association between age and mental health status. These findings are in agreement with the literature, which shows increasing age to have a stronger influence on physical functioning than on mental health 36, 40, 41) . Neither the number of children nor respondents' marital status had any effect on the self-assessed health status. These results stand in contrast to those of a study by Emslie et al. (1999) that showed that being formally married was associated with poorer General Health scores 21) .
The only work-related factor significantly associated with four dimensions of the SF-36 was satisfaction with work schedule. In addition to the unpaid work variable, domestic duties, working the preferred number of hours is above all a strong predictor of the two mental health dimensions Social Functioning and Vitality. It has been shown that women physicians 20) who were satisfied with their work schedule reported less burnout and greater life satisfaction. Due to their gender role, it is unfortunately still largely working mothers and not fathers, who are forced to decide between full-and part-time work in order to juggle family and job. From this standpoint, the variable, satisfaction with work schedule, can be seen as a gender-coded factor. The gender bias in this issue is also reflected in the existing literature, which almost exclusively deals with women [18] [19] [20] .
To determine the effect of gender-coded family-related factors we used volume of domestic duties, and distribution of the responsibility for child care. The gender-coded and in relation to the other investigated factors stronger health-influencing factor identified was volume of domestic duties. Women are still the main providers of child care and household work 7, 8) . A greater number of hours spent daily on child care and household tasks by the female hospital personnel was associated with lower scores on all SF-36 dimensions except Role Emotional. These results agree with those of a study by Escriba-Agüir JM et al. (2004) , who investigated only the effects of domestic chores on mental health dimensions of the SF-36 among hospital workers 42) . The present study also showed an effect on all physical health dimensions. Volume of domestic duties was an even stronger predictor of General Health than was age. Our study supports the results of other studies, in which great domestic responsibility is associated with a higher degree of common symptoms 7, 42, 43) . These findings were constant for all five occupational groups studied: a high volume of domestic duties and greater dissatisfaction with work schedule were associated with poorer health, with the exception of the occupational group of administrative personnel, where satisfaction with work schedule did not necessarily have a negative influence on health, which could have implications for further studies. One possible explanation for this result is that administrative personnel probably, more commonly, have the desired working hours than do the other occupational groups. In all occupational groups, number of hours spent on domestic duties, a traditional gender-coded factor, and satisfaction with work schedule were the only contributors to mental health among w o r k i n g w o m e n i n t h i s s t u d y. Tr a d i t i o n a l sociodemographic data had no effect on mental health status. In addition to age, these factors were shown to be the only predictors of physical health status of the female workers. Gender coded-factors matter 13) .
This study had a number of limitations. First, data are from one geographic region. The results could vary in comparison to other regions and may not be generalizable. Second, comparison of the SF-36 scores is not yet possible, because national norms have not been published. The investigated study sample cannot be seen as representative of the Austrian population. The study was conducted on a specific group of women, within which five different occupational groups were studied. However, no men were included in the presented study, because the aim of the study was not to identify gender differences. In a further study, however, it would be important to examine the investigated factors, gendercoded or not, in connection with men's health. The crosssectional design of the study does not allow us to conclude causality. The female working target group with poorer mental or physical health may report more negative feelings about their satisfaction with work schedule and may attach more significance to the volume of domestic duties. The study sample may suffer from selection bias caused by the representatives of the wards or hospital facilities, who may not have reached or recruited all working women, which might explain the response rate.
Low satisfaction with work schedule and amount of time spent daily on child care and household tasks, as a traditional gender-coded factor, were identified as having some predictive value for female hospital workers' physical and above all mental health, irrespective of occupation. The effect of these variables, above all on mental health status, is stronger than that of traditional sociodemographic variables like age.
Although these variables are of limited value in guiding clinical practice, these findings underline the importance of including gender-coded variables in medical research over and above basic sociodemographic data in order to describe a study population more clearly. However, further studies aimed at identifying gender-coded healthinfluencing factors are worth the effort, not only for female hospital workers but for all women and men in the workforce.
